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Work on suceinate dehydrogenase (SD)
activity in the normal human eecrine gland has
been reported four times (1, 2, 4, 10), in all
eases before the introduction of Nitro-blue
tetrazolium (Nitro-BT) in 1957. As this reagent
permits more accurate localization we have
thought it desirable to repeat these studies.
Two further reports (11, 12) relate to ab-
normal eecrine glands and will not be con-
sidered here.
MATERIAL AND METHODS
Portions of normal skin, about 0.5 cm square,
were obtained at operation under general anes-
thesia from various parts of the trunk of five adult
white subjects. It is noted that adequate SD
activity could be demonstrated in spite of the
anesthesia and it will be recalled that Malaty
and Brown (7) found variable results in certain
viscera of animals, depending on the type of
anesthetic used. Their anesthetics were different
from those used in our material and were given in
lethal doses. The tissue was refrigerated immedi-
ately and cut parallel to the skin surface with the
eryostat mierotome at —23° C within half an
hour. Sections were cut serially at 7 to 10 micra,
transferred to dry slides warmed with the finger
tip and immersed immediately in the Nitro-BT
substrate of Naehlas et el. (13) at 37° C; ineuha
tion proceeded for an hour in air. The sections
were then washed with normal saline at room
temperature, fixed for 10 minutes in 10% formol-
saline, rinsed in 15% ethanol for 5 minutes and
finally in distilled water. Alternate sections were
mounted in glycerine and the intermediate ones
eounterstained with 0.1% aqueous neutral red for
1 minute, dehydrated and mounted in Canada
balsam. Controls were made by replacing the
sodium succinate of the substrate by 0.2 M sodium
malonate, as used by Seligman and Rutenburg
(10).
About 300 sections were prepared, most of them
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in series of from 20 to 80, thus facilitating the
localization of various parts of the sweat coil.
RESULTS
Before detailing our findings, which are in
some respects at variance with those of previous
workers, we wish to emphasize that our technic
differed from theirs as follows:
(1) Fresh tissue was cut before instead of after
immersion in the substrate, and the rapid
penetration of the latter, in sections of 10
micra or less, was thereby favoured.
(2) The use of Nitro-BT, in place of the older
tetrazolium salts, constitutes an advance
in histoehemical technic, leading to more
accurate definition (14).
(3) By the use of serial sections the localization
of various parts of the coiled unit was
made possible.
It is confirmed that the eeerine unit is the
most reactive structure present in the skin. SD
activity is shown mainly in round or oval de-
posits of intense purple or black, located intra-
eellularly and presumably representing mito-
ehondria. The majority measure less than 1
micron. The secretory tubule shows less SD
activity than the coiled or straight portions of
the duct (Figs. 1 and 2); this is a constant finding
in over 30 ecerine units examined and conflicts
with the findings of Montagna and Formisano
(10), but confirms those of Lobitz et al. (4).
Sections eounterstained with neutral red by
the method detailed above show considerably
less evidence of SD activity in the secretory
coil and also some loss of definition, as compared
with serially adjacent sections not so treated.
This is in conformity with Pearse's (14) ob-
jection to dehydrating sections containing
Nitro-BT formazan. The eounterstaining of
alternate sections is however necessary for a
reason given later.
Secretory Coil
Minor variations are seen between different
eeerine glands but no apparent difference in
reactive intensity has been found in various
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FIG. 1. Eccrine gland, showing predominant SD activity in coiled duct. X 163.
FIG. 2. Portions of secretory coil and a section of duct. Nitro-BT, no countcrstain. X 557.
parts of the same secretory coil. We have been Coiled Duct
unable to confirm a previous statement (10) This is the most reactive portion of the eccrine
that the luminal part of the secretory cell is unit. Formazan granules tend to be grouped
less reactive than the basal, especially around the nucleus, with no difference
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FIG. 3. Portions of duct showing ringing of nuclei; secretory coil shows faintly. Nitro-BT, no counter-
stain. X 557.
in intensity between basal and luminal cells; in
the counterstained sections, where some defini-
tion has been lost, the appearance is that of
nuclei completely ringed with formazan deposits
(Fig. 3). The cuticle is not reactive but formazan
deposits are frequently found in the lumen, as
shown in Fig. 4; here incidentally we must again
differ from previous authors (10), who have
stated that ducts with a well-developed cuticle
have fewer reactive granules in the luminal cells.
Straight Duct
Enzyme activity persists throughout but
becomes progressively less marked as the duet
approaches the epidermis. We confirm the
statement (10) that the basal cells are more
reactive than the luminal.
Eccrine Ampulla
It is difficult to correlate this sharply defined
structure (5, 6) with the "transitional region" of
Montagna, Chase and Lobitz (9); the latter is
said to appear gradually and to consist of two
layers of cells while the ampulla has a single row
of cells (exclusive of myoepithelium) and appears
abruptly in the course of the tubule. The "Transi-
tional region", as described by Hibbs (3), has
a greater resemblance to the ampulla.
Unless grossly dilated and cut through the
center (Fig. 5) the ampulla is difficult to recognise
without counterstaining. With the use of neutral
red the nuclei are brightly colored while other
parts of the eccrinc unit are very faintly pink;
the structure is thus easily recognised in the
scanning of large numbers of sections. Fig. 5
shows increased SD reactivity as compared with
portions of the secretory coil and Fig. 6 that its
reactivity is intermediate between that of the
secretory coil and proximal duct. Both illustra-
tions as well as Fig. 7, show a feature common to
all 9 ampullae seen in this survey: SD activity is
largely concentrated at the luminal and basal
extremities of the single row of nuclei. This bipolar
distribution is unique for the eccrine unit.
COMMENT
The relative intensity of the SD reaction in
the coiled duct, as compared with the secretory
.
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FIG. 4. Duct with well developed cuticle, showing formazan granules in lumen. Nitro-BT, no counter-
stain. X 1104.
FIG. 5. Ecerine ampulla. Note tendency to bipolar localization of SD activity. Nitro-BT, no counter-
stain. X 1104.
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FIG. 6. Secretory coil upper left. Contracted ampulla lower left merging into duct at right. Note inter-
mediate intensity of SD activity and bipolar arrangement in the ampulla. Nitro-BT, neutral red. X 1104.
by Nachlas et al. (13) in the canine endometrium
in their Fig. 16. The bipolar distribution in the
ecerine ampulla resembles Fig. 8 of Nachlas
et at., where the identical appearance in the
jejunum of the dog is attributed to SD activity
in the "organelles in the basal and luminal
portions of the columnar cells".
These findings seem to indicate that the coiled
duct, and to a lesser degree the eccrine ampulla,
are metabolically extremely active and would
support the belief that the coiled duct has more
than a passive function; previous views on this
question have been summarized by Lobitz et at.
(4), Montdgna (5) and Rothman (15) as regards
the duct, and by Loewenthal (6) in the case of
the ampulla. As further histochemieal investiga-
tions are now in progress we do not wish to
Fja. 7. Ecerine ampulla with bipolar localiza- elaborate on this question at this stage.tson of SD. Nitro-BT, neutral red. X 1104.
coil, has its counterpart in the salivary gland of SUMMARY
the dog and rat; the former is pictured by
Nnchlas et at. (13) in their Figs. 3 and 4, and Succinate dehydrogenase in the human eccrine
the latter by Pearse (14) in his Plate VII. SD gland has been studied, using serial sections cut
active granules encircling the nuclei arc pictured in the cryostat and Nitro-bluc tetrazolium. The
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more precise localization obtained in this way
supplements and in some respects modifies
previous descriptions.
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